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Using e+e− annihilation data taken at the CESR collider with the CLEO-c detector, measure-
ments of two main Ω− branching fractions have been made using the reaction ψ(2S) → Ω−Ω+,
hyperon pair production at
√
s = 3.69 GeV, the peak of the ψ(2S) resonance. Ω− decay chan-
nels are identified through momentum distributions of charged particles, and systematics of the Ω−
branching fractions have been studied. The result gives: B(Ω− → Λ0K−) = (68.9 ± 9.5 ± 4.3)%,
and B(Ω− → Ξ0pi−) = (19.0± 4.0± 1.2)%.
I. INTRODUCTION
Experimental data for Ω− hyperon (S = −3) are much
more sparse than for Λ and Σ (S = −1), and Ξ (S = −2)
hyperons, and Ω− decay branching fractions have only
been measured once before with the hyperon beam con-
structed at the CERN SPS, first in 1979 [1, 2], and later
at higher energy in 1984 [3]. In the 1984 measurement
16,000 Ω− were identified, and the branching fractions
Ω− → Λ0K−, Ω− → Ξ0pi−, Ω− → Ξ−pi0 were reported.
In a recent paper [4] we have reported the first measure-
ments of Λ, Σ+0, Ξ+0, and Ω− hyperons in their pro-
duction in e+e− annihilation at CLEO. Although com-
pared to the hyperon beam measurement of CERN we
identified far fewer Ω− (N = 326 ± 19), since no other
measurements of the branching fractions of Ω− have been
reported, we consider it important to report the results
of our independent measurements of the branching frac-
tions for the two body decays of Ω− to Λ0K− and Ξ0pi−.
II. DATA SAMPLES AND EVENT SELECTIONS
We use data taken with the CLEO-c detector, which
has been described in detail elsewhere [5]. The data were
taken at ψ(3686),
√
s = 3.69 GeV, with integrated lumi-
nosity of L = 48 pb−1.
We identify the Ω− hyperon by its principal decay
mode [6]: Ω− → Λ0K− (67.8%) [charge conjugate de-
cay modes are included]. The event selections used to
reconstruct Ω− hyperon decays are similar to those de-
scribed in our previous publication [4], and are briefly
described below.
Charged particles (pi±, K±, p/p¯) are required to have
| cos θ| < 0.93, where θ is the polar angle with respect to
the e+ beam. To identify charged particles, we use the
combined likelihood variable
∆Li,j = [−2 lnLRICH+(χdE/dx)2]i−[−2 lnLRICH+(χdE/dx)2]j ,
where i, j are the particle hypotheses pi,K, p. The mea-
sured energy loss in the drift chamber is dE/dx, and
LRICH is the log-likelihood of the particle hypothesis us-
ing information from the RICH detector. We identify
kaons by requiring that the measured properties of the
charged particle be more like a kaon than either a charged
pion or proton by 3σ, i.e., ∆LK,pi < −9 and ∆LK,p < −9.
We identify hyperons by kinematically fitting them un-
der the assumption that all particles originate from a
common vertex, and require that this vertex be displaced
from the interaction point by > 3σ. The Λ0 hyperons
are reconstructed by combining two oppositely charged
tracks. The higher momentum track is required to be
identified as a proton, and the lower momentum track
is assumed to be a negative pion. Each Λ0 candidate is
further required to be consistent with its nominal mass
of M(Λ0) = 1115.683 MeV [6] within 5σ. It is then kine-
matically fit to this nominal mass, and is required to have
a decay vertex at a greater distance from the interaction
point than that of the Ω− decaying into Λ0. The Ω−
hyperons are reconstructed by combining a Λ0 candidate
with a charged track identified as K−.
The yield of the pair-produced Ω− hyperons can be
conveniently obtained as the events which satisfy the re-
quirement [E(Ω−) or E(Ω−)]/E(beam) = 0.99 − 1.01.
The invariant mass distributions of these events is shown
in Fig. 1. A double Gaussian signal and a constant back-
ground is used to fit the spectrum. The number of Ω−
from the fit is NΩ = Nfit −Nff = (361± 23)− (1± 1) =
360 ± 23, where Nff is the contribution of form factor
events in these data, which are estimated by pQCD-based
extrapolations, assuming a s−5 cross section dependence,
from the timelike form factor measured at ψ(3770) in [4].
After reconstructing one Ω− or Ω
+
hyperon, we can
measure its branching fractions by studying the rest of
tracks which decay from the other pair-produced Ω
+
or
Ω− hyperon. The rest of the tracks must meet the fol-
lowing requirements:
1. The track should be more like a pion or a kaon than
a proton, i.e., ∆Lpi,p < 0 or ∆LK,p < 0.
2. It is required that the track should not form a
Λ0 combining another track. As before, we iden-
tify the Λ0 by kinematically fitting two oppositely
charged tracks, assuming that one is a pi−/pi+ and
the other is identified as a p/p¯ , to its nominal mass,
M(Λ0) = 1115.683 MeV [6] within 5σ. The decay
vertex of Λ0 is further required to be displaced from
the interaction point by 2σ.
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FIG. 1. Invariant mass distributions for Ω− candi-
date in ψ(2S) data in the pair-production region given by
E(B)/E(beam) = 0.99− 1.01.
III. RESULTS
The momentum distribution of the selected tracks are
calculated in the rest frame of Ω− for the respective de-
cays. Fig. 2 shows the momentum distribution of the
tracks in the rest frame of Ω−, assuming they are kaons.
It is fit with a Gaussian signal and a 3rd order polyno-
mial background as is found to fit the Monte Carlo (MC)
simulation well. The number of kaons from the fit to the
momentum distribution is NK = 164± 20.
The branching fraction for Ω− → Λ0K− is calculated
as
B(Ω− → Λ0K−) = NK
K NΩ
, (1)
where K = 66.1% is the MC-determined efficiency.
Thus, B(Ω− → Λ0K−) = (164 ± 20)/(0.661 × (360 ±
23)) = (68.9± 9.5)%.
To measure the branching fraction for the channel
Ω− → Ξ0pi−, we reject kaon tracks that lie in the range
of 195 to 230 MeV as shown in Fig. 2. The momentum
distribution of the remaining tracks in the rest frame of
Ω−, assuming they are pions, is shown in Fig. 3. We fit
the momentum spectrum with a Gaussian signal and a
3rd order polynomial background. Even though there is
a big background in the low momentum region, the fit is
able to identify the peak very well. The result from the
fit gives Npi = 35± 7.
The MC-determined efficiency for the detection of
these transition pions, pi = 53.3%. This leads to
B(Ω− → Ξ0pi−) = (35 ± 7)/(0.511 × (360 ± 23)) =
(19.0± 4.0)%.
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FIG. 2. Momentum distribution of tracks from Ω− decays in
the ψ(2S) data (top) and MC (bottom), assuming they are
kaons.
TABLE I. Summary of systematic uncertainties. Sources 1−5
are from [4]. The total systematic uncertainty listed in the
sum in quadrature of the individual contributions.
Sources Ω− → Λ0K−(%) Ω− → Ξ0pi−(%)
N(Ω−) 6 6
Ω− peak fitting 1 1
Track reconstruction 1 1
K−, pi− peak fitting 1 2
Total 6.2 6.5
IV. SYSTEMATIC UNCERTAINTIES
We evaluate systematic uncertainties due to various
sources for each final state and add the contributions
from the different sources together in quadrature. The
uncertainty due to the number of Ω− is 6%. The uncer-
tainty due to track reconstruction is 1% per charged par-
ticle. Uncertainties in Ω− hyperon peak fitting and track
momentum peak fitting are evaluated by varying the or-
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FIG. 3. Momentum distribution of tracks from Ω− decays in
the ψ(2S) data (top) and MC (bottom), assuming they are
pions.
der of the polynomial background and the fit range. The
largest variations of these are taken as the estimates of
systematic uncertainty in peak fittings. The individual
values and quadrature sums are given in Table I.
V. SUMMARY AND DISCUSSION OF RESULTS
In summary, we have measured Ω− decay branching
fractions using CLEO e+e− annihilation data. The re-
sults are summarized in Table II.
TABLE II. Summary of branching fraction results for the two
body decays of Ω− to Λ0K− and Ξ0pi−.
Ω− → Λ0K−(%) Ω− → Ξ0pi−(%)
CLEO DATA 68.9± 9.5± 4.3 19.0± 4.0± 1.2
CERN SPS [3] 67.8± 0.7 23.6± 0.7
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